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SOURCE: Uell-placad s/urce with contacts in the Eant German Acadeit^ of Sciences (F). 

Appraisal of Content ; 3 

1* So far as is kaoTO, £;>at German development of eoaputin^ aaobi.nea abotrm 
the larel of simple neehanical or electrical instruments has bean om7Tl9d 
out at only three places i 

a* The Aoadsay Znatitute for Medielns and Biology in Berlitt'-Bueho 
where development of a Fourier syntboeis anmlog oompatsr of tbs 
Pepinsky type has been carried out' under the superwisioa of Zhr* 
Kaete Combergert head of the Crysial Structure Aamlysis Group of 
the Inetitutot The ultimate ala of this dswelopasBt is the eea* 
struetion of a aaehias for the syntheslilsf of two^iaeasionml 
Fourier series. So far, even the eonstruotloa of a oae-dlmoMiosal 
model has met with many diffioultiss mainly eauaed by unsueeeeafal 
attempts at devsloplng a suitable sinus generator as the maohlmm 
element. At present Sr. Somberger and her group are still wex4i> 
Ing on this development but its suoosssful oompletion oannot be 
espeotsd In the foreseeable future. 

VEB Carl Zeiss, Jena, whsre a co mp uter called gprema . operated 
by . fra** miah*r of rstays". "has »wditr dswel ^eat under tme^ 



sci'entlfio supervision^of Dr. Herber t Xortum^. Thi e^ewelopaMat 
--Isstlll in its initial stage mu bas 'hardly prugrOeed bey^ 
experimental blueprinting and the oonstmotion of a prowisional 
rack for the relays. 

The Institute for Applied Matheaatiee at Sresden Teohaleal Itad* 
▼erelty, where Pr of. 1. Jo ac him L ehmann ha s sorted on the dewelo^- 
'~~a enT of a d'i j^tal oomputer sinej^T54ji»_if Lehmama ' s flSiTltoeTMFie' 
■■ are counted as~ ths stafi oT~lSlo 'divelopment*. From 1550 on, the 
development has been oarried out jointly with teehnlolaae of FS3 
Funkwsrk Srssdsn in a epeelal laboratory of the latter eaterygriae. 
The develocasnt cf the aaehins was sdheduled to be oempletod by 
the end of 1954. Bowsvar, ae of Jaauary 1953* developseat of aa 
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•XfOrlaontal sodtl with 250 elwotron tuboa had not boon 
oonplataA. Co^pXotlon of tha final sodal la not azpaotod bafora 
tha ana of 1955* Contrary to tha Borlin»Booh davalopnantt liahaana'a 
attaapta hawa ao far not with auooosBf Inaannob aa tha aoat aaaan* ■ 
tUl olrouit olananta of tho aspariaontal aodala bawa aorkad aat- 
lafaotorily in trial cirouita with 150 and 250 tuboa. Tha final 
nodal ia to haaa 620 alaotron tuboa of tha HT 12 ? 2000 typa^. 

2. Sinoa tha Barlln^Buoh dawalopaant pertaina to an analog oonputar and 
slaoa tha baalo idea and oooputi^tiona for tho Oprana doTolopnant at 
Zaiaa* Janot «ero proridad by Lahaannt tha atataoant aaana juatifiad 
tbo.t..Saa.tjSo TH;an digit al eoinputer .daroloppont la eontarad at_J)ra8dan 
Tcchnical^IIniwfltailir. lohnann may be conoid erod a8.J,tho. greatest-' — 

~ Saat Qaman author^y onJjQ^tal. OMPUtarrde yalo In addition to 

“"'tha l>rcad'an oonputar doTelopnantt he worka aa a aoiantifie adwiaor for p. 
the oonputar deValopaenta going on in Jana and Barlin-Boeh. Ihlla he 
obtained his first ideas for tho Draaden dsTelopnent from Prof. F.A. 

Wlllerat a noted authority on nuaerioal ealoulationa and nath-anatleal 
instrunantOf ha atarted to ooneeira projeota of hia own for tho darelopo-I 
nant of a digital oonputar in 1948 whan ho firat heard about the 
.‘jioTlean ESIaC oonputar. Lahoann's theeraiieal work on ooaputers ia 
greatly influenoad by computer research carried out In tha USA, England, :V 
and Switzerland. Ha haa also taken several trips to West Geraany ia 
order to study the copputera in Goettingen and Hamburg. Essential 
features of his nodal are baaed on the following papers: 

a. A. P. Spelsert "Entwurf elnoa elektroniachen Bechengeraets”, 

Mlttellungen dea Institute fuer angewandte lCath> 

enatlktUdgenoesalsche Technlsche Hochsehule, 

Zurich 1950, Ir. 1. 

b. H. Rntishauseri A. P. Speiaer^ E. Stlefelt "Frograoesgeateuerte > 

digitals Baohengaraete": lo 1931» Hr. 2. 

... . t\. , 

c. D. J. Iheelert . "Prograa Organization and Initial Ordara for the "1. ' 

ESSAC*, Proeaedinga of the Boyal Society 202 ; 

(1950), 573-589. Eiiy/i 

d. H. Billing: "Vuaarisoha Hechenaaachinen alt Hagnetophonspaieh^-^v»^ - 

er"y Zaltsshrlft fuer angewandte Hathematik und 

Meohanlk 29 (1949) » 1. 

5» The Dresden oomputcr ia a small digital nachlne, a ’’Eleinautonat”. 

As characterized by Dr. Lshaann*“lt ia to "allow the easy handling of 
all routine problecs of praotloal analyals; its computer speed should 
also allow the occasional handling of alaple partial differential 
equations'*^. The size and operational soopa of the naehine werw largely 
dntemlned by the eonsideratlon of naterial and naintananoe e:qpeadl turns. 
fhJ* ruled out entirely any atteapt at developing a ooaputnr siailar to 
tho big aaohinoe eonatruoted in the DSA and E^land. lecording to Dr. 

Lehnonn, the Dresdnn maohlne rspresenta the moat farorable solution In 
view of tho most favorable relation between perfomanee and erpeud* 
iturss. Thn asgnetopbona prlnoiple was salaeted for the nuaerioal aoa* 

077 (Spelohar) of tha maohina am the ohoapeat, but aoat efficient, 
principle available at the praaent atato of teohnologyi 

4. yollowiag ore the ®pst aaaontlal cenetruetioa elameate and functioaa of 
tho Drseden machine®: 
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«• 1%9 Ma^a^oa hoatrowc^liaolahay . • aafnaie^hea* dna upoa •bleb 
a«ab«T« eodod •« bioai^ aubars (ia Baalayatai vtnehlttMS«lt)» 
«r« ttorad as aa^stls dlpolss* This Sssiehsr . shlob bolds abMt 
2»000 auabsrs of 20 dtelasl dlflts ssebf socks sltb about lOQ rpa 
sad 100 Ics dlsttal trsia frcqueaoy (Ziffscafolftfrtqttsas)* 

b* Tbs slsotroalo Hoohonsoric esrrlos out the four bsoie ealeblstica 
tjpos sad the eoassrsloa of doeiasi auabors (tstrsdlsob sor- 
sehlasssslts Deslaslsshlsa) into blaaxy auabsrs sad slos ssrsa* 



0 * Tbs eoatrol of the eoaputlng opsratloas is of the oloetceaio aoao* 
addrsas-a/stsa-oontrol tpps (olsktroaiooho Soatrolls la llaadrssssa* 
sjotsa). Ihs ooasaads srs oodsd as anabors aad pools/i la ths ass* 
oxj» ' Tbs rsqulrsd aozillazy Install attoas ars ooeblasd la a aspa* 
rate Ooapatlaa: control asshsaisa (Stsusrrsohsassrlc). 

d. Input cf noabera ooaaanda is cairriod out by tbs sesaala^f of a 
punched card (Lochat^-sifen). It ia planned to rsplaos ths cards 
later by aa^etophona banda. The input aeohaniaa oaa also bs 
hand-operated for control purpoaas. 

e. Output of rasttlta ia done with the aid of Blattachrclher or 
Strelfenlocher» If B lattachreib er are uaedyintexaedlary tests 
also be written. 

Qie foliosing adsantagea of the Preaden coaputar sera particularly oaphaslssd 
by Pr. Lebaannt 

a* The anfmetophontroagalapalnher . shlch la the aain aeaory of the 

deslcey is being uaed for ooaputlng purposes as sslliss for doatrel 
purposes* This twofold purpose la perfossed by aeane of s desles 
osllod IftalanfaoeAdher (aee figure 1 la appendix 1). Is sbosa la 
figures 2 sad 3 of the appendix 2| the asuozy can also bs us«d for 
delaying purposes (Tsrsosgsrtmgassaobs) t sad for oassutabls dftaylag 
(uasohaltbars Tsrzoegsrung) • 

b* Conssrsion of dsolBsl nuabsrs into biaary ones sad sics ssrsa Is 
. particularly s'uple* 

o. Lack of certain control poaaililitlas la eoaesnsated for by ths 
lov . saterial and sonsy expenditure and by the insigalf* 

loanee of error sources* 

d* The alcoat azelualse use cf electron tubes ih eirouita acdslcd 
after those deseloped by A* B* Aiken'* It was originally plaaasd 
to Bohe aaple use of relay eirouita* This idea was dlaoardod after 
it was found that use of relays within ths interior parts of the 
aaehine caused loss cf tine and disturbances (Stoerstellen)* 

BelttTs are used in the border parts (Bandstsllen)* l*e* la ths lapat 
aiTirf output installationa of ths saehinei for Baterial-sariag reas«a& 
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OrsQ^aisaUon, function ant! ^orforaanoc of tha Orcadan eosputori 

a* The y.ach«nwcrSt 

The aoqhauMrk lo a%la to carry out— vidiout the uaa of the acsorj— 
taprcaalona of the folloeiniT font 

Suhtractlon and dlrialoc can be aubotituted for a4dltioa and 
■ultlpllcatlon la the abere fozaula. Thia coda of eparatlov» 
ahioh la tha one beat adapted to the conoaddraea oeaaa;^ ajatas» 
allcwa tho eoaputlag la one operation of acalcr produete and polj* 
nones t according to the Homer aehece. In order to save catarlal* 
the ceohanlsa works with a fixed eonna (deeiaal point) » whioh la 
placed after the sixth deaiaal digit* fbe esseBtial pbrts of the 
Hachenwerk are three registers (Register of (tailaofs^ieher), aad 
an aoouBulator (Akkuanlator) in an addftlon and aubtraetloa eireait* 
The principle of the Hachenwerk is indicated la figure 4 of appaa*> 
itix 5t ehere the full linen represent nnnber circuits and the dotted 
lines control circuits* The snail orosaes within the lines ladieata 
switch positions (Sehaltstellen)* The letters in tha diagrsa ssaa 
the followingt 



Bt number input 

Ir nuaber input for parenthesia»nultlplication 
operation 

Sp: exit to Spelcher 

ACt acctisulator 

Bd and Bri registers (Ualaufspeicher' for mlti* 
plications and dlrialona* 

Tt register for the adding of producta 

7t sign conputer 

Hegatire nuabars arc marked in the memorj by a apeeial aign iapulaa* 
In the Rechenweak a counter nodulo 2 (called trigger) ia ooordls* 
ated with the Hd register* In the T re^ster negatiwe nunbers 
first appear as oonplesents bet they are later separated into signs 
and absolute waluea* Thus eultiplloation and dlrialon of poeltlTw 
nuobers only is required and no oonpleaant Inatallatlona are 
necessary* Bnltiplication and diwlsion are carried out aa repeated 
addStlona and aubtraetijnSf as described by Speiser in the paper 
nentioned in paragraph 2* a* abore. The Hcchenweric thus is able 
to carry out a nuaber of eomcand sequences corresponding to the 
foraula cited at the head of paragraph 6* a* The ooaputlag timee» 
including search time in the maaosyf are on the STwraget 

6 nilli-aeconds for an adc'itlon 
30 nillioseeonda for a anltl, lieation 
42 xllll-seoonds for a diwiaion 

Considering th« aTerage distribution of coaputiaig operations 
(about 32 nultlpiicatlcns and 9 diwislons per 65 sddtticna)* aad 
ooffls tlae delays 'paused by the giTing of eci@assds« the abewe 
figures signify that about 50 operatioae oaa be earrled out per 
second* The aultiplloation tine la rslatlvely Isng* Dr* Lebaann 
Is now working on Ita reduction* Be la reported tc haws succeeded 
in reducing it to about 22 ailli-aeconde* 
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e. 



th» 3p<loher (atcrafe) 

Tba aaln ■aaory la an tlaeircaic dnua about 29 ean; •atara Ions 
•1th a dlaaator of ab.ut 2C oa. Ita aurfaoa is eoaa.ad with a 
•a^atlta lajrar on «hleh n abrra ara atorod aa aafnatle dlpolaa 
■ itb tba aid of ainuabar of ainuta aa^atophoaa haaAa* TSia diatam 
bataaaa tha aagaatophcaa haada and tba aa^natita lajrai* ia 0*09 
ailliaatar* For raaaona of eorraet fuBOtiv^liiC oaljr tvo dlflta 
ara atorod per •llliaator of tha draa elrcoafaraaea* With tba dsn 
rotating at tha rata of 100 rpa» aa aanticncd above* tt*a aean 
aaarch ilae in tha caeory is 9 ailli-aecond*. Only 16 nuabera art 
oa on# drua eireuafaranca. Since the drua holda a total of about 
2*000 nuabera* 12S individual ehaaaela are needed on the dnaa* 
According to routine aathode^128 nagnetophona haada and aavaral 
hundrad tubaa would tharaforo ba raquiirad* In erdar to oaTo Mt4 
zlal* Or. Lahaann arraxigi’d tvo acta of 8 aagnato'phona beada aaeh 
in auch a way that each aat of • can bo daplncod along tba azla el 
tha dnia vith the aid of a slide aachanisa. F^ia alida aacbanlaa 
can aeaume 8 different elactro*aagnatio positions. In this any tl 
16 aagnatouhone heads in the two sets control 128 (naaaly* 2 tiaas 
8 tiaas 8) channels. Cperation of the elide irachaniea into diffai 
ant positions takas bctvaan 50 and 90 nllli'Secoada. Since 296 
storage sections can always be reached at the daae tiaa within 9 
Billl>8PConda* the daseribad arranganont ineraaaaa the total eoapt 
lag tins by less than 10j(, whereas azpenditura of alactronio mmtm* 
sial is deeraased by about « ^6 aagnetophona heads »arww 

the same tine for "reading" and "writing". They ara oporatad by 
circuit tubes which in turn are controlled with tha aid of ssMall 
resistor and diode matrices by the flip-flop clroults of tha cob- 
Band register. Selection df a nunber within a channol is providof 
for in tha following way t Inch storage ser;ti on "i" aaong tha 16 
of itn kind on a drua circuaferanca is coordinated with a pra- 
magnetized eo:l Spj;^. Exactly at the tiaa whan tha i-th storagia 
section arrives underneath a aagnetophona head, a voltage iapulea : 
Induced in through a Dark applied to tha drua. The iapulsa 
eerveo for releasing the input or put:ut of the contents of tha 
i-th stB-age oection. the ooil Sp. is oontrollad by aeana of a 
reotlfler in ^he ooaaand Instnaent. This proaedura is eallad 
"angle aalaetibn" (fftnkalwahl ) ; the corresponding aachanisa is 
daslgnatad by VX U. figure 9 of appendix 4. 

The Stauerro".henwark 

This carries out the CwBaanda ia the proscribed suocaaaioa as 
stored in the main aenory in the fora of coded nuabers. It can 
also porfora minor calculations of auxiliary character* counting: 
coaaand changes* ste.* without the uas of tha ^chonwerk . A 
coemand conaists of three parts: one of thea indloatea the oparat. 
to be revried out* another indicates the abraga saetion of tha am 
ory which is Involved in tha operation, and tie third is a t*©- 
digit nuabsr characterizing the coaaand itadf (Kannslffer). Carr; 
Ing ofai of the ooaaande is done with thv aid of a eoamaad oouatar 
(Befehlazaehler~aa DB^ufepeieher v»ith addition aireult)* ma 
interaediary conaand Soelchex (Befshlsawlaehanspelchar)* and tha 
coaaand register (all these parte are indicatalin figure 9)» The 
deacrlbad eoasaand device was extended to a Stanarradhaawaxk. aaial 
throng the addition of three auxiliary Palanfeoalcbar (lilfa*- 
g) 9 lchar S^, S 2 » and in figure 5)» These three auxiliary 






Spoich^^ tiro arranc'cd ln> bcut th*. sac* way tt t! c B>tuba In th 
Bncllah ooapu^or t.t Manohostar. Thu S^i S 9 » anJ 3) tlflfaeoolc^ 
aaka It poaalbU to carry out aualllary ealculatlena altbout 1 
ruptlns th oaleulatln^ oparatlona in Abo B«tffhaagiajk. 



d, Tha Eln<tQbo.’.ark and the ..uagnbawerk 

Input of nuab'^ro anc ooaaunds is corrlod out vith the aid of a 
Loehatreifan aaehaalaa* Baaulta cun either bo printed or pune 
Punching of the reeulta boocaea neoessary if tha total capaolt. 
tho aeaosy within the doTlce (interior uoaory capaoitj) ia net 
ouffiolent for storing all intamediary restilts; tha Loahatrei£ 
is then naod as "exterior Baaory**. Tha iraatersf and in a aial 
«ay the '^oruan s« are represented on tha Lcchatrelfan in tho 

' k. 

x = ta.-i: 



with tho abaolute value of z saallar thaa 10^ and k asouaing tl 
values Oy >3» -6, -9* and ‘Id* If 20 Loehrelhen (daclaal miabi 
are scanned per second the filling of tka antlra aaaory of tha i 
vice taken between 10 and 20 minutes. In order tc save tlaa Ir 
the handling of extensive amounts of numbers (for instance wh< 
ever the Loehatreifen must be uued as auxiliary BeajTy)y an': t 
in order to save time during the punching and printing of many 
intensodiary resultsy a siocinl ruffersreieber (Ihslaufspeicher 
with double number length) is built into both tho Elnirabcwerk c 
the Aur.gabowcrk (ZP in figure 5») These Fufforspcicher at meat 
times function independently of the ether parts of tse sacbln 
Only when u number Is transferred fro.T them to the gechenwork c 
when a number is taken frsa there, connection with the B.echenwcr 
is established for about 30 mllli-seccnds. During the some tin 
the conversion cf decimal into binary numbers and vice versa, i 
carried out. according to Homer's schema, the binary equlvalen 
of the dec.nal number a. b, c, ... is 



LuLO +• iy LuL- j* 



JL 0 .• 



whereby a and b and c, etc., are dualVerachluoaselte Ziffem" 
Multiplication with LOLO is carried cut in a circuit as in-iicat 
in figure 6 (appendix 5) *ith the aid of the "Addiator" and the 
register of the Rechenwerk . Tho sflSs aechanlsm carries out re- 
conversion of binary into decimal numbers. /» regular electric 
typewriter Is used for the printing of results. Tha keys of th 
typewriter are operated b: relays. The typewriter speed la abo 
15 strokes par second. The punching aechanlsa nsntionsd -bova 
operates with a relativaiy low apped of 5 punch serioa (Loohrail 



per second. 



Figure 5 (•?,;endlx 4) represents the total circuit scheme of the Sres< 
macnlno. Following is the meaning of tho letter designations used tb« 
(in Ceraan nomenclature)! 
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S9-?7 

9-9f 

IV 

B 

87 

I 

8 

171 

U, Br» V 

«C 

L 

ss 

2A 

17 

U 

BB 

A 

Op 

I 

V 

.M-wr 

az 

BZv 
' 2P 

®1* ®2* ^5 
!• 

BL 

T 

Af 

Sob 



Saoiebortroaol 

^^iil 4or Trcul fbtr Oblaafapoiotep 
llabtlvuhlor alt Spalaa Sp. 
la^a«9boakMpf« 

Sohll aa«iT«r«eb.^obani 

■nitkacuU fbar laiuta vai Bafoblo 

ajmcbroni «1 orvo Tk 

laohMooTk 

Sabl—rfiatw 

Akkamlator 

Laltvortc ait Btoblspalobar 

ZablaMoaftac 

Uafabo^Tuff oro K«i obor 

I«ebatr«lf aaabtM tor 

Bafoblaraiiotor 

Adraosoatoll 

Oporaiioaatoll 

Bofoblokoaaslffor 

Bllfaolarlobteajr sor Ukramadlnn^ doo Bofoblo la Parailal* 

daratollaai 

StottorroohoBoork 

Befoblasaoblor 

Baf abl asal aohoaa pal ebor 

Zablaapoff arapai ebar 

Bilfaapaiehar 

Blakrialaator 

Laltaark fuar BZ uad BZ* 

Tertallar 

Attagaba-Paf f arspai obar 
Blattaohralbar imd Locbar 



9. In an aasaaaaaat of tha aaeblna aada b/ Br* Lahasaa for ZA77t ba atatad 
that tha eoaputaor la oapabla of oarr7l!i£ out y) oparatloaa par aaooad* 
and after raduotloa of tha multlplloatloa tloa» 70 < .Mratloaa par aaeondt 
that It baa a atoraga oapaelty of 2»048 daelaal aoabara of 20 dlglta 
aaob or of thraa tiaaa that ruob of obaaaadat aad that It baa way ad- 
vaatagaa faellltatlag Ita "prograa oparatloa"* Cotaparias this vttb iba 
ralatlralj aaall aaabar of oaly 620 alaotroa tabaa i>aodad« tba ralatior 
batraan parforaaaoa aad aspaadltura «aa Judgad by Br« tadt aa na * as balag 
astraaaly farorabla®. 
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1. fUid CcMaat , Sm C8-25732, C8-38179, CS-3*937, C845120, CSJiVyiO, C8-^6694. 
F1»14 Cc— ent . 8««t C8-3^1* ) 

3. FUld Cc— pt . 8<e CB-^77, C 8 - 51 W 7 * 

4. Fl«ld Cc— ent > Tte plana and blueprlnta for the fireadcn eeapater ware 
chanspd aerwal llaee during the development. Zn the ^eeent report, 

Leheann’e Ideaa 'regerdlng the final model of the eaehlne are reported. 

Bhrller reporta on the amchlne should he Judged as referring to plana 
which underwent repeated changes. 

Field Coement . The quotation ahove^as well as the drawings attached to 
this report and moat of the following data are taken from a paper "Report 
on the Project for a Snail Coaputlng Autonat. at Iresden Technical Univer- 
sity" vritr.en at an xmspeelfied tine by Lehsmnn, orlginallj for pUbllca- 
Uon. lowerer, be was forbidden by the East Qemaa gove rnm ent to pUbllah 
this paper. It Is now kept in the archives of the Institute for J^pUad 
Mathematics at Dresden Technical University. Copies of It went to the 
Bast German Acadenqr of Sciences and to the Central Office for Research , 
and Technology IZAPT) of the Sac- German State Planning Coasdsslon* 

6 . Field Conment . Oeraan nomenclature is used wherever practical. 

7 . Field Connent . Mentioned In the paper cited in paragraph 2.b. above. 

8. Field Connent. As stated In CS- 51 W 7 , a rack with 250 electron tubes 
had been completed by October 195^. The nenory device described In 
CS- 51 U 87 , which differs from the memory device described in this report, 
is a prellBLinary one. According to Iiehaann's plans the, final model will 
have tne nesory described in this report. It is now under construction. 

LieSMY S<A1ECT A»m AREA CODCS 

2 - 02 - 0 ^(A 3/55 

611.61 Hm/c 

611.65 wc 

611.01 Wc ■ 

oM.Ol Wc 
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